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Abstract: In this thesis study and analysis of stresses, strain and displacement, inflicted on area drum of
brake system. Each material used aluminium 356, cast iron and composite material Kevlar has been
shown through the analysis of stresses, strain and displacement, said more metals Al Kevlar which
commonly used in industry drum for brake system. And during vehicle deceleration due to braking there
is friction between the lining surface and the brake drum or disc. In this process the kinetic energy of
vehicle is turned into thermal energy that raises temperature of the components. Brakes operate most
effectively when they are applied in a manner so that wheels do nolock completely but continue to roll
without slipping on the surface of road In this paper of the best configuration that considers the true
conditions of use, without passing the safety limits, models and formulations are presented with respect to
the brake system, considering different braking condition and kinds of brake In this thesis, braking
system is designed and modelled using Pro/Engineer and CATIA. The present used material is Cast Iron.
In this project it is replaced with aluminium alloy composite reinforced with coconut ash and composite
material Kevlar. The composite materials are more considerable due to their less weight and high
strength. Structural and thermal analysis is done on the braking system to determine the stresses and
heat transfer rate. Also wear analysis is done for coconut ash composites and found lower wear rates for
increased reinforcements.
I. INTRODUCTION
The term composite material has many meanings
based on various literatures; one of them is the
combination of different multifunctional material
systems that provide excellent properties which
are not possible in individual systems.  Initial
investigations were made with process
development using fiber reinforcement [1-5].
Anisotropy, expensive fabrication cost and
restricted secondary processing has led to the use
of short fiber / particulate / whisker reinforced
composites. The combination of good transverse
properties, low cost high workability and
significant increase in performance over
unreinforced alloys are the commercially
attractive features of these discontinuous
reinforced composites. Compared to dispersion
strengthened systems, particulate reinforced
composites contain coarse size reinforcement (1-
100 µm) in relatively high weight fractions (1-
30%).  In particulate composites, both matrix and
reinforcement bear substantial load. In addition,
matrix strength as affected by precipitation and
dislocation strengthening plays an important role
in the load bearing capacity of these composites.
Metal matrix composites reinforced with ceramic
particles are widely  used  due  to their  high
specific modulus, strength and wear resistance[6-
10].
II. LITERATURE
Cheng et al (2007) developed an effective
approach in achieving both high strength and high
ductility in a 2024 Al alloy.  The approach
involves solution-treatment to partially dissolve T-
phase particles, cryo- rolling to produce a fine-
structure containing a high density of dislocations
and submicrometricsub grains and aging to
generate highly dispersed nano- precipitates. Such
a high density of precipitates enabled effective
dislocation pinning and accumulation, leading to
simultaneous increases in strength, work-
hardening ability and ductility. Mazahery et al
(2012) investigated the optimal solidification
conditions to manufacture AA 2024 alloy with
minimum wear and maximum strength.
Mechanical and wear properties of unreinforced
AA 2024 alloy and its composites with different
vol. % of coated boron carbide particles were also
experimentally investigated. It was seen that the
incorporation of hard particles to 2024 aluminium
alloy contributes to the improvement of the
mechanical properties and wear resistance of the
base alloy to a great extent.Miyajima and Iwai
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(2003) investigated the effect of SiC whisker,
Al2O3 fiber and SiCp on the mechanical
properties of AMCs produced by powder
metallurgy route. Powder   metallurgy route was
also used by Ling (1995)   to evaluate mechanical
properties and porosity in AMCs reinforced with
SiC. It was found that there existed a strong
dependence on the kind of reinforcement   and its
volume fraction.   The results   also   revealed
that particulate reinforcement was most beneficial
for improving the mechanical properties of
AMCs[11-15]. Further Karnezis   et al. (1998)
reported that, achieving uniform distribution of
reinforcement within the matrix was a major
challenge in the case of Al/SiC composites which
directly affects the properties and quality of
composite material. Singla et al. (2009) developed
aluminium alloy/ SiCp composites using a two
step-mixing method of stir casting technique, to
fabricate composites of varying weight fraction of
SiC (5-30%). Results showed that hardness and
impact strength increased with an increase in
weight percentage of SiC. Yu et al. (2004)
examined a novel method to fabricate uniformly
distributed   Al2O3 particles   in   Al-based
metal   matrix   composites.
III. FABRICATION
In the present investigation, aluminium based
hybrid metal matrix composites containing 5, 10
and 10wt% Coconut ash particulates of 53µm
were successfully synthesized by vortex method.
The matrix materials used in this study was A356
alloy. The synthesis of these composites was
carried out by stir casting technique. A356 alloy
were taken into a graphite crucible and melted in
an electric furnace. After maintaining the
temperature at 770 °C, a vortex was created using
mechanical stirrer made of graphite. While stirring
was in progress, the preheated particulates
Coconut ash at 3000C for 2 hrs were introduced
into the melt. Care has been taken to ensure
continuous and smooth flow of the particles
addition in the vortex.
Figure 1 Stir casting
IV. RESULTS AND DISCUSSION
4.1 a.Microstructures of alloy and composites
Particle Morphology of coconut shell ash can
be seen in back scattered electron (BSE) as
shown in Figure. Coconut shell ash particles
were observed to be solid in nature, but
irregular in size. Some spherical shape
particles can also be seen in the Figure 2
Figure 2 Microstructure of 356
alloyFigure 3 10 % Coconut ash
composite
4.2 Density and hardness studies
The average theoretical and measured density
values of the AA 356 alloy and its respective
composites were given in table 1. It was
observed that the addition of Coconut Ash
particles into the AA 356 alloy matrix
significantly decreases the density of the
resultant composites in compare to the base
alloy. Similar results were reported by several
authors [17-20]
Table.1 Theoretical and measured densities of
A356 alloy and A356- Coconut Ash composites
S. No
Specimen
Density (g/cm3)
Theoretical Measured
1. AA 356 alloy 2.81 2.81
2. AA 356 alloy
– 5%
Coconut Ash
composite
2.78 2.76
3. AA 356 alloy
- 10%
Coconut Ash
composite
2.69 2.66
The density of the composites decreases with
increasing the percentages of Coconut Ash
particulates, as shown in table 4.3. With 10%
Coconut Ash, the density of composite decreased
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to 2.69 g/cm3 compared to the density of the alloy
2.81 g/cm3. The measured densities, however,
were lower than that obtained from theoretical
calculations. The extent of deviation increases
with increasing Coconut Ash content[21-24].
The hardness of a material is a physical parameter
indicating the ability of resisting local plastic
deformation the hardness values of the AA 356
alloy and Coconut Ash particles reinforced
composites. The hardness was increased from 104
VHN for AA 356 alloy to 168 VHN for
composite. This could be due to the presence of
Coconut Ash particulates which consists of
majority of the alumina and silica which are hard
in nature.
V. MODELLING AND ANALYSIS OF
BRAKE
Finite Element Analysis (FEA) was first developed
in 1943 by R. Courant, who utilized the Ritz
method of numerical analysis and minimization of
variation calculus to obtain approximate solutions
to vibration systems. Shortly thereafter, a paper
published in 1956 by M. J. Turner, R. W. Clough,
H. C. Martin, and L. J. Top established a broader
definition of numerical analysis. The paper
centered on the "stiffness and deflection of
complex structures
Figure 4 Isometric view in CATIA
LOAD
CALCULATI
ONS
Force –63970.8 N
Area -53309 mm2
Pressure – Force/Area = 1.2N/mm2
VI. ANALYSIS OF DRUM OF BRAKE
SYSTEM
STRUCTURAL ANALYSIS
ALUMINIUM Alloy Composite
Material Properties: Young's Modulus (EX) :
6.89gpa, Poisson's Ratio (PRXY) : Density :
0.00000269 kg/mm3
Figure 5 Deformation and Von mises stress
CAST IRON
Material Properties:
Young's Modulus (EX) : 210000Mpa ,Poisson's
Ratio (PRXY) : 0.3 Density : 0.00000781 kg/mm3
Figure 6Deformation and Von mises stress
VII. CONCLUSIONS
In this thesis, an emergency braking system is
designed and modeled using Pro/Engineer and
CATIA program. Structural and thermal analysis is
done on the drum of the braking system. In this
thesis three different materials are analyzed for
drum of braking system, Cast iron and Aluminum
alloy composite reinforced with coconut ash and
Nakkanisanni Babu * et al.
(IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH
Volume No.6, Issue No.1, December - January 2018, 7831-7835.
2320 –5547 @ 2013-2018 http://www.ijitr.com All rights Reserved. Page | 7834
Kevlar. Structural and thermal analysis is done in
Ansysprogram. By using composite material
Kevlar, the weight of the emergency braking
system reduces since its density is less than that of
Cast iron and Aluminum alloy composite
reinforced with coconut ash and also its strength is
more than Cast iron. By observing the results, the
stress values are less than the respective yield stress
values. And also by observing the results values of
each materials Aluminum alloy composite
reinforced with coconut ash composite show better
results.
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